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(57) Abstract 

A nitride semiconductor light emitting device comprising an active layer of multiple quantum well structure provided between an n- 
side region including a plurality of nitride semiconductor layers and a p-sidc region including a plurality of nitride semiconductor layers, 
having a light emission output improved by allowing the characteristics of the active layer to exhibit well, and capable of being applied to a 
wider range of various application products, wherein a multilayer film comprising two nitride layers is formed in al least one of the n- and p- 
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TyK-7°GaNl3ilT|j:, it t^fiRS ty 7 t JS 2 «t 9 fciKtlS., #*J 

XfS^OOt-l 1 OO'CT^f I n r A I g G a ,. f . f N (O ^ f , 0^g N 

f+g^l) T*flf -?:©fflrit}i1#l:Bg 5 t>^T-tt4v^^ SiKUGa 

N „ gffif^O. 2£ITWA 1 gG a 1-gN ^fS 0 1i^^^>^^l«-^ 

Si K—^G a Nt5»£>&5 nS->^; hi4 > LTIS, 7VK-^GaNi 
3ir(SHS«Cl. I n f AI ( Ga K . ( N (O^f, O^g, f + g ^ 1 ) xm&XZ . 
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I gG a l-gN£1-5£*£jItM6<^^ KJSli 
1 OVcnPJKTfiOlfiiaT-K-^-tSrir^aSUv 

* KliGaN, gffi^O. 2 WTO A 1 K G a ^N, f M^O. HXF 

10 (Dl n f G a^Nti-Stteifi^R^ r 

_h(c:?frf*JB 7 bf&&L^1r< friz U\ 



20 15 Sr«K*f5 r t t^T£ 6 0 

7f0Jg 5 t TV K-^TB 3 0 5 a, n K-^O* HH 3 0 5 b, 

^BJKHli, SlRiHlJa^ 7 V K-^T13 0 5 a , ngPFM*) K-^+ 
25 r B 11i3 0 5 b N T> K-y«0±H3 0 5 c(0'>4< <t t> 3 Ji^fM £tl/t^5 R 

£BJKBKte±fETB3 0 5 a-ii3 0 5 c «^0*<Dftil<Z)B«:W LT^T *> 

±fi!TJi3 0 5 a -1IB3 0 5 c &m&1'Z> £ 1 n K A 
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1 h G a ,. rh N (0^g<l v 0^h<l) T^$tb5«^C0fflj*^fb*^a»"fl£ 

^SB&f ©JRI?I-;J\ 1#f::PK££*t&^a 5 . 1 7 5-1 2 0 0 0ty/7hn- 
i*"Cfc!9. BSKlil 0 0 0-1 0 0 0 0^>-^^ ho— ATfcf?, J: 9 if*" 
L<li2 0 0 0-6 0 0 0^V^\X hD-A^6o #*IRJi^ISm355±IcitlSK 

±.m^m(omw-^^rr^^mmmmum^mmn, tie 3 0 5 a, ^wj^?3 0 

5 b , RXJ±.m 3 0 5 c co#BSl¥S:igS:PSLT, ^Sfl^^^)?:^±HG^«5 

^JSJR® ^*J*-*~STS 3 0 5 a, i-PBSIS 3 0 5 b RZ/ tM 3 0 5 c cOftflilff 

&fctetm<omi&%mmi*s ^^mt^ymm^x^mmmm\^¥f , m^x^^ c 

TV K— ^COTS3 0 5 a cOjftfffi* 100 — 10000 -frlstf-* ho-i^, 
£P£ L<fi50 0-8 0 0 0^"^^^ ho— A, J: 19 flP* L< 1 000 — 50 

L~O n < i:»fEHJE^_L#L"Cl/^< tf*. 1 0 0 0 0^~V^ Fn-AffitV f 
2)Sft±#Lv -*JRJ?S:?S< LTV^< Vf li(STLT^<^ »«Iffico(6 
T ft 9 , lOOty^ hn— A5|c^TMi^IffiWiB:TI-f=l=v^iif* 

9cO{KT^# < ft£ffifa^llbtv5o ±i3 0 5 a|^ nS^fe^ 

tf n «M =1 V* ^ h B 4 oo^- B B B ticDfST^P^«E:# LT^6<ir %x. btiZ (73 T% 

jgfittcoafes^ sw- 1 * £ wjRff Tries $ tts c^jt-s l ^ \ 

nMI K — ^cO^FiflJg 3 0 5 bCOJKffli, 5 0— 1 0 0 Oty/^ hn- 

£P£L<tii 00 — 50 o^>-^x hp-^, J; «9#jP£ L< lii 5 o — 4 o 
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P-A^i6«*^«.m^^^<t ^g/A * £ < 18: T1" 6 « ft ds 

TV K"^cOJiJi3 0 5 c(OiRJ?tt, 2 5-1 0 0 0jy^ 
L<(*2 5-5 0 0*y'/X Fp-^, il9»*L<li2 5-l 5 0ty^ h 
p-A-efc5 0 ^^TVK-^J:Ji3 0 5 c II, » 1 ^JfflltOfC^tifgi^ 

l|3 0 5 c COKJ¥d5 2 5 ^V ^ h n-^^Tii U Sfflfftj 

^fo6o.*fc. -t^ 3 0 5 ccoJBSJ?^] o 0 0 3*- v^ ho-^Sr«x.5i: v f 

JL^_fcCQj: 0 IC, TS 3 0 5 a -JiJ§ 3 0 5 c cOftJKJSii, frjg /^lli?^!^ 
j: 9 oo#*£ ft6sff El U i£l^ Tftf 3 0 5 u , mm 3 0 5 

bRt/±®3 o 5 czm^&ti^Tzm^. mm*ft&i^r&&:&kt£V)^ 
mf$.-fz>~kw%Za 

£HRJB£«J$*t'5 i 8-IB 3 0 5 a, 3 0 5 b, 3 0 5 c Oji&jStt, In B Al tl 
Ga N(0<m<1.0^n<l) "C* ZtlZB&XfotltiJ: < , 

.hiEnffl^ai* K-^^Rfllis bWnS^a»« K-T*^ #i^*££n 
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ftWA 3X10 18 /cmMlL ij* L< {1 5 X 1 0 l8 / c m 1 JiOigT^ 

if* H/\ 

nST^tLTWS i , Ge, Se, S, O^JSJfflff^SS IVBSe, ® VI 

*/c, ^/SMli^^E^^^TJi, ^n^^S^u^-Pco^^^L4^^ 

#C<^ Sffttl 7 t LTii, ^KHln^m^Ittm if*L 
< I n.G a N (o ^ j < 1 ) %^A,^ftZ#Wffi&&^Z$i — &*#Wffi 

hmm Lx^mrnxm-t^xh & < , *-/c, Kigjgj/j^isjg LT#Fi^bo 

F, if* - < ri7 o £ bi^if* L< (£5 o^->-^^ h 

u — -6,J^Ti-MS-fS = i o o^->^>. hp- a J: yj hm^^t, tb>j^|fij±Hc 

Mg a N35^45pl^^ y / hfg 9 ir LTtt, ±f2fc|5j«K 

I n f A 1 B G a ,_ f ^N (0 ^ f , 0^g N f + g ^ 1 ) T*«fiJcT*f , ^fflritte 

*SMR8 5 t><z>T*lifcv\&^ if* L<i;tG a N^i-^irlSp^H&^^v^bW* 
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i - 

#3Sifcfll 1 Tf*. f77>fr (Cffi) <fc«9fc52&tel SrMOVP l^SJCSS 

CffitfJfflU RffiU AffiISr±ffiifc-t'5lJ-7 7^7, fc° (M g A 12 

10 04) <OX 5fcf^40>&«<0fflL, SiC (6H, 4H, 3C«rStf) , Si, 

ZnO, GaAs, G a N^O^jSft&ffi&JB^S r i 5 0 

Jg^T, ?SJS£5 1 0°C£-C~Rt\ V T ^{^Mm, f$Mtf*^T>^^ 
7 1 TMG (hy^f/^y)^) ££Jflt\ ISliCGaNi^^j/^yV 
15 y§2 0 2feft2 0 0^->^"X h n— A<75ag/pT*J*fiS-£o = 4*3 ~ c0f£^t:7& 

g^«R 1 cd<>< ^77§2 rt£tfi</;a«, pMA'te^i- J: o T »i-SBST^ 3. s 

^y77S2jS)tSa, TMG^JhfcT* jUttfc 1 0 5 0 o C^T±>? 
lOSOWjtofcb, Pi:<gW^CTMG, 7V^^7^^^\ T> 
20 K— T'G a NJ; 2(7^<;y:77/l3 £ 1 m m^lgJ?M?jS-ft£-fr3o 2 tf> 

/<s/7 7JI^i-*ft*^fcSi ^^7ri2 £9 fciffifi. 0>J*.li9 o ot~ 

HOOU^fi^ I n x A 1 Y G a ,_ X _ Y N ( 0 ^ X N 0 X + Y=g 1 ) X*m 
(nftiJ^V^ hjf 4) 

IV^l 0 5 0tT\ PC<»W^CTMG, 7V^7^, 

V^^Srffl^, S i^3Xl 0Vcm J K-^LfcG a Nj: 1 ? 45 nlftij^ 
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hJg& 3 fi m<Dli%W-'VliiL%: ^V)nM^>fy hfffi 4 % 2 <7)s< ^ 

yrM'^tmm^, 1 n,A 1 y G a ,, V N (0 ^X, 0 ^ Y. X + Y ^ 1 ) X*mti$LX 

coa 1 X G a ,. x n t-fS t ^H^^^^iH ^S^^:^l**9*i^i^bi^ J ^ > t i' ^ n IK 

(fS3 (7)^7 7 71 5) 

#^v-7 WJ*0O^4rli:tf\ 1 0 5 0°CT*lKlt^(^ LTT> K—^G a N J: V & 
tO/<y77/@5iI n x A 1 Y G a,„ x .. Y N ( 0 ^X, 0 ^Y, X + Y^ 1 ) , 
[ y Ga )X N, Y ([IV^O. 1 «T<^ I n ¥ Ga K Ni:t5^SM^W 

^r/^SL j ^-r<-r6. ^co«t5t-, r> k - /cotj^^ii^i J: ^ ^ ^ i 2 w 

(n{R!j^Sfl!g6) 

r&S£r 8 0 0°C{- LT, TMG, TM 1 , T>^~T£rfflt/\ rvr- 
o^mx^JL'sZ i 0 g<5ofiSJE3 Lfcjg*&-7-«iS J: 9 &6 n #I^JiBI4r 5 0 0 
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(ffittS 7 ) 

^-tift&'Srs o ot;;LT, tmg, tmk r>^~7£ffl^7v 

4 ISSWg/i LT, mm l. l 2 0 ^>^* hn--Ai;)#lIT-#FISi|J; 9 

15 i>#£ L<I12 0 OrA-y'Z* h a — i^Tl-HEH^'So 

gfc^ TMG, TMA, 7>*-7, Cp2Mg (is? v<># i/^-fr-? '/ 

Mg£5X 1 OVcm 3 F-^lfcpiA 1 ao5 G a 0>95 NJ: D 

20 P 2Mg, TMA^ih^Ty K— 7"G a N J: 9 4 oS-fk^SffRSr 2 5 

iris?* hn-A©RffT*ritSS*So -tUrr^feOtS^SrakOigL, ^3 + 

(pffi<="^^^ 9) 

25 Ik^TI 0 5 Ot:T\ TMG, 7>^~7. C p 2M g £rJTR\ M g £: 1 x 1 

O^/cnr* K-^LfcpSSG a NJ: p^J^V^y FS 2 0 8^ 7 0 0^"> 

y'X b n-A£ORI? T*/£ft£-£&, pl=>^ng2 0 8 ( ) ln I AI t Ga,,. 
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5 Jf9(D*S«-MAQCOff^co^^^Sr^figL. RIB (RJEtfl: 4 * > ^ y ^ > V) 

^^>^f^ S.k/SS^&S pillJ^y^^ hS^ia^Sn[-flSJ¥ 2 0 QJri/{r 
10 z/f 3 ^ > Pf8<0 A uj;!3 4^pA-; KYBJ& 1 1 0 . 5 ;i m<D!SSW-'CJ&^tir^ 0 

L , Vfll3. 2 V < . ^^^mWKJ'4t-^m^ l E D^-~Hciti|£ Lt, 

In VfT'O. 8 Vj/r< fJKT U f±i^l(:t2ft , f^±^[&J±Lfco ^(Dtzlfr. 1 0 m A ~C 

't^&o i. e om^ti^m^m^^'i'^ l e o^b^fe. 

tB^JtLfc^. ftiitO I n x A 1 y G a ,_ X . Y N (O^X, 0 ^Y, X + Y^l) , £f£L< 
f+ i nM\fS.&m 1 ^fg^«5**f*J: ^ Vh£^ I n G a NT:«t5 ^itt*? 
20 5o ^/cp^J^ii^^#^6m4^^{kfe^#ft:II^G a Nt«Lfci)\ 

fill (7) I n x A 1 Y G a ,_ X _ ¥ N (0 ^X, 0 ^Y, X + Y^ 1 ) , £J * b< 3 c^^ft: 
jfc^agflsj; (9 t>A 1 *aric<39/h£^A 1 G a NT«t5 r t fc 5 C 

&*5, tSSEOLEDSs^fltfiEli. GaNj;>!)45|Sl^y7riW±C 
TV' K— 7G a N J: "9 &5gS 2^<y 7/1, Si K-^G a N«t 0^5 ni^ 

--^A 1 0 ,G a 0 . g N®, Mg K— a N/j»b*5 P#J=>>^ ^ h®§rI(H(-fS8 
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-^fltiS^-fr-fiC Mg£5xi O'Vcm 3 K-^Lfc pS!A 1 a: G a 0 . p Nl«fc tl * 
-5 pf'J^ 7 y KJKl 0 8fc 2 0 0 h n-^wJBJ5t?|iK-JIS-ti:5ft!lli, TnJ 

IlrlTLEDtf^gLfc^o, |5]i:<2 0mA»^ vn*3. 3 
5 Vfc#«Ka#ftffi&/7;U ffi^fc 1 • 8teW±Kfi±Lifc 0 

3 . 

Si^ixi 0 !8 /cm :> K"7U:G a N£1-&„ pMH>m%m& 
mfe-HW&kiti*^, Mg£5X 1 O'Vcm 3 K-^LfcpSA 1 [U G a ay Nl J: 

mm 4 . 

15 S i £ 1 X 1 O'Vcm 3 K-7"Lfc 1 n, c ,Ga 0 , ? |i U fB 2 COlj^^M 

S i &5 X 1 O'Vcm 3 K-7"L/cG a N £"fS 0 p tJ^li/I&Ii 

ft'^fllffiir^Tl-, Mg£5 X 1 O'Vcm 3 K-7'LfcpSAI ai Ga 0 NBJ;!3 

*S pflHI* y y K/Bi o 8 £1"5fflU*l»]«K LT\ L E D*-7-£fRR L tzk d^>, 
SrjSft-fSRK* SS40?Sft**»fls:J!SlCMgS:l x l O'Vcm 3 K-^Lfcp 

®g a ^s^y&M^^6immm^ix LEDm-j'^^Ltzk mm i 

Sr^fi-t-SBSI-, TyK-^A 1 0 . 05 G a 0 . 9S N X «9 jfc5K 3 cDgfk^NgtMKS: 
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K^Jl t^^T, nfillJ^Jf'fll/le^/jJcS^^^^, 7yK-/I n ft0J Ga 

0 g , N J: 9 ftSffi i co!»*W*flI^ 5 0 ^-^^^ h * — i>;(;7 

> K — a N J: 9 2 ^{fcftl^*- f*JR4: 2 5 ^^^^ h n— 

Z>o jBc^TT^K— n 0 . 03 G a a9 .NlS: 4 5^>^'^ h n -i^fi£i±\ ^ 

00? G a 0 .. J? NSSr4 O^^X h n - £-tt3o r tf> «fc M LTSS 1 C0g¥ftS 

X 1 0 Vera 1 K-7U:piA 1 a05 G a aM N J: 9 4 6 g£ 3 WgfM^^fMK&r 

4 0 xr>-^^ I- o — -U<Ol!gffr^j£S$ir, K— a N J: v ) 46^4 oo 

/L/:plA 1 0 . 05 G a 0 . 95 NJi£3 5^V^^ h n — A % jfcKTV K — ^G a N 

wjg dr , m4<omt er£S^ 5 Io + ofSI L /c^^^it J;^^5p fflfl^JS IKS: 
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mmmii^o^X, nWI£SKB6S:lSK$-±5B8, TV K-7"I n ara G a 

V K-^G a NJ: ^^5f,2co^ft:^^W^^2 5^~V/^ h n--kfijcft 
Jgc^T I n(^/Hfc£2H-"*£< Lfc InGa N/$£2 5 fry?* h p— 

i\zLxm*<o'Mityo¥-mftm<Di nm^^^^m^x^m^, %i<d 

Sir, i2 0g^$SIIl Ojf-foflHgU fi^idKl <Df§& 1 n 0 . 3 Ca 0 . 7 
N t *S J; b I- Lt, feffiSI? 5 0 0 h a-^cO n#J^jgJ!!g^J53cfiS-frS 0 

Jj\ ^\C<mmMU^^^X, pffl]£JBJBJg8£^Jii£tf5|g, Mg&5 

X I O'Vcm 3 K-^L3tp^A l 0 . M G a aflS NJ:9/£6®3<7>£{b»^«fls:JR^ 

K-y'LT, A 1 (OmMtt^-=F^< LtpiA 1 G a NJB&2 5^"V^ ho 

xm3 0)%ik®¥l»fcm<Oj\ l*M£#*(^< LTfi£S$-^, 35 3«og^ a? 
4^S£&Xi:i-4/S^of#Jiu ft^Wi^Sfia cojg^ a ] a ,G a 0 . 8 N£<£5 J: 
-)l:U, *g|gJ¥2 o 0^-v^> hv-J*<r)pM&mffi&J$.ik£i£&o 

fMfe¥*WR<D^tf> IIllS7c:*ofij*S:2EiTV^ofc^, « 4 <^Sft*)*»*R 

£3 xiigfax 4 7t&&<D%i£WB^» t LX. ^(O II J Kjc3K^ffl/3t££;iT t 

^JS£W7^*3^r, p«(l*Jil»8 8Sr^)ilI»Jit-frT{c, MgSrSxio 19 / 
cm 3 K-yL/:pgA 1 0 .,G a a9 Njg J; p{Rij^ 5 y Kil08^2 0 0t 
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umm 1 0 . 

cm 3 F^LfcpSA I 0 .,Ga 0 ,N|J; "9 ft 6 pftij^ ^ Kift 1 08*2 0 0t 
^M#'J 1 1 . 

a?^-rs c «9 m 1 <z5^<t»^*tf i n ^f^/s^^r-r^ wiot/>i 
oft < ft£ ct -5 iz-rz>{&&mmizLXL e ds-^&^k ifct;^, ^uss^i s t 
y&jsff'ji 2. 

Nj:*)4oSi <0^ffc4^4-^fflR3: 2 5^->^x h n—.MjE '^r/y K 

I n ttU5 G a„, 5 NJ; ^9 ft 5 ^ 2 CO^^^^MI^ 2 5^^^"^ 1^"^ 
HMi#'i 1 3 . 

5llffi0*Jl K*5^T, pfl!l#B)RJi8&/&fi£i*:£Bg, Mg K"^A 1 0 05 G a 
aw NJ: <9 ftSSU w£ffc»¥W(MSS& 2 5^^^ h*-jUj&g£-^ 
y K-y I n 0 . ,G a 09 N J: «9 ^ 5g 2 (Ottttiftfll^ 2 5xJ~>^^ Ku— 

^JS6W 1 ;c*3^T, n«i|#^JiJIKS6S:filtfi*ii:SR^ T V K— 7* I n a03 G a 
0 97 N J; 9 ft&m 1 co?g{bft^*ff)BSS: 2 0 0 ^V^^ hn-^SSS^ 
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nmm i t^^-c, P fli^sKss st/sk^ses, M g k-^a i aw c a 

(1) 3 mG0l?£<7)S i K-7V;G a N J: *)/jJ5nSG a Ng5 2, 

(2) 0. 1 // m<7>J?c7> i n 0 .,G u c ..,N/g5 3, 

(3 ) I n s G a ,.N/niG a N t & 6 m$t*ffij&<0 n fRJ^ 7 y KB 5 4 , 
( 4 ) Si fp r—y&fafz 0 . U mGOff £ cr> n MG a n KS 5 5 , 

(5) 1 n 0 ,G a 0 . 6 N/ I n afl2 G a 0 . m K%m$:*#Pffi&Q)fcM?i 5 6, 
(6 ) Mg#> K— :/£ft£ 2 0 0 AcOf^Z-CDA 1 02 G a 0-B Njg 5 7 , 

(7) Mg^ K— :/£ftfc0. 1 U m(Dm £<DpWG a N3te#<Y KS 5 8, 

(8) A l,Ga hy N/piG a Nd^ftSffift^flfag^ p 11^ 7 * KH 5 9 , 

(9) Mg^ K— :/£ftfc0. 0 5/2 mtfW^cDp^G aN^V^^ hl60, 

ft, nM^7s>Kg5 4W:, 2 5 A<£>J? £ L S i # K-^ftfcG a Ng 
t 2 5A^@$^"L7V K-^O I n.G a ...NJIg* i&S* 2 4 0®, SStCffl 

£f-, frfftfcJBS 6ti, ^ft-£*ft2 0 AcoJ?i$&WLS i K-^ft/c 4 oc/;> 
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I n 0iIS Ga ft8S N^Pi/j\ 5 0 AcDJ? S L S i £ 5 K— n 0 02 Ga 
$*bC: % pfflj^ 7 -y KJfcJ 5 9 12, 2 5 A (Of $ ^ W L M g ^ K-^ G a 

9{c:*3^"T\ 7yr-^)Al y Ga l7 NflIft f£&M Kitt^ < i:%o T . Al 

coftas/>fr < & 5 J: 9 y cofficS: o . oi-o. 2 co$EH-eiilI#:^{t r 
^1^: J: "9, KJS5 9 0>Mf&$:ffii$tS-&X\'^Z> o 

*HJS^I 1 6 -Cii, ±i£^ (1) — (9) <D&m%Bf&L?c& > ^y^>^'^ 
t^:^;J:^ iH3/jm, g$4 5 0 /imff)JJy«i:U pS^y^^ h 
J§6 0 fiO.kiCN i / A u/>>*bife5 pflflflffie 1 £fl?/£U V ^^^>i-|Rij{rfig-r 
5 n^iG a NJg±i^T i / A 1 n ffllJUfii telfrffct Z> a 



[zir^y /KlR*r»iEL*dse>, &4R<E>J&& ; S: l 0 5 0°C mt&(D 
{'<y?rM 10 2) 

r/S l 0 2 l 5 0 ^rv^ h o— Ae0H$J¥T*j&g£-£3 o 

(7> K--^G a N/1 10 3) 
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7 > K"^G a Njf 1 0 3 £ 1 . 5 fi m<DJSM- 'Cf&S: £-££ c 
(n«l^^^^ M 4) 

i^Xl 0 5 0°Ct\ r«Ji:<K(^^(-TMG, T>*-T#*, TtfmrtS* 
\Zi/y^tfX&J8^s S i^4. 5 X 1 O'Vcm 3 K-TXfcG a N J; n 
WJ=3>^ hJ§4 £2. 2 5 MmWlRff'CjSfiS-frSo 

(nfiJMl ^JglKJil 0 5) 

ry7y.^^^^0LS i £4. 5X1 O'Vcm 3 K-/LfcG a N]g&2 5^ 

T> K-^G a NjfA>fc&5 Alii:. Si K">^G a NjS ^r^fi"5 2 5 ^"V^^ 
hn--ix^LJ)i ( b^^45^T^g$-yrS 0 ^LT^7^2 5f!ljS® LT2 5 

0 0 ^v'/^ r LX, ^-(WM^Mm^ 9 ft 6 n mm 1 #l$H&g 

1 0 5 £rf$^£-t±-£ y 
(n«?B2#Ji^Ji 10 6) 

m&<?)WL&X\ 7 > K-7"G a N J: *?*SSg2(7^k«g*3J*JRl 0 6 
bS:4 0T>^ho-Aiifi^ ftl£?aj££8 0 0°C(CLT, TMG s TM 

r^^rsrffl^, r > k-^ i n ai3 G a 0 87 N j; i vtiikm^m 

U K2+«1<0»B-C35i:^l 0S<5o»)lS-fr % ft«KG a N £ 9 2(?> 
9ft£ n «U!B 2 #BRSi 1 0 6^6 4 Oai"^* Fn-i,«|it^f 

(ftfi-B 7 ) 

T> K-^G a N J: »3 & £ PtSSJB & 2 0 0;t>^ h o-^«OWff"Cj* 
K— 7" I n 0 ,G a 0 . 6 NJ: 9 <£ S J-fFS £ 3 0^">^ h p » ^^flfJ?-X^fi 
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( p ®l&f%J&9 7 v Yffi 108) 

&(^, Iffl OSOtT'TMG, TMA, T>^~7\ C p 2M g (i/?a-< 
yt/ i/HL^/U^'Z^i/iy i*) £r/fjV\ MgilXlOVcnf 1 K-^LfcpSA 
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